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TITLE: Measurement of the gain of coherent optical radiation in a tube containing a
helium-neon mixture ' , :
A\

ORG:  none
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SOURCE: Optika i spektroskopiya, V. 20, no. 5, 1966, 908-910

TOPIC TAGS: laser, gas laser, helium, neon, noble gas, laser emission
coherence E

ABSTRACT: An experipental arrangement for direct measurement of the gain per pass
¢ of an He-Ne laser?in which there is no feedback is described., The method was used
to measure the G of a tube (110 cm long, 8 mm in diameter) filled with He-Ne exposed
to a beam from another He-Ne laser. it was shown that the average pump power cannot
be used as the criterion for establishing the identity of both the modulated and the

unmodulated operating regimes. Orig. art. has: 1 formula and 1 figure. {cs]
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Ya., F., Pavlev Yu. S., Tolok V. K.y Skibenko A.I_.

SURTIEE e

Plasma in an alternating magnetic field

Tizika plazmy i problemy upravlyayemogo tem.oyademogo sinteza;
doklady I konferentsii po fizike plazmy i probleme upravlyayemnyXxit

termoyadernykh reaktsiy. Fiz.-tekhn. inst. AN Ukr.SSR. Kiev, Izd-vo
AN Ukr.. SSR, 1962. 127-130 : -

T Tre behavior of a plasma pinch in an alternating magnetic field was
wed for two types of magnetic fields, one producing a/|PIG discharge (constant
and one preducihg total ionization and detachment of the plasma from the

Tre megnetic field was measured with probes and the density with an:
lectric probe and also with a b ma microwave signal. The maxinum density was
ued 1o be zhout 105 per cc. In the case of the PIG discharge the density

“sharoly toward the second or third maximm of the field, but in the .
reliminary ionization the meximun occurs at the fourth or fFifth max-
The decrease in density and the breakup of the pinch with constant magnet-
e field ars slowed down vhen the fields 2dd and accelerate when the fields sub-
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AUTHORS:  Dushin, L. A., Kononerko, V. I., Privezentsev, V. I., Skibenko, A, 'I.,
TOlOk, V. T. o o %M--s—nw-t;;
TITLE: Microwave plasma diagrostics ’;
SOURCE: Fizika plazny i problemy upmvlyayenbgo tennoyadexfnogo sinteza; . i
doklady I konferentsii po fizike plazmy i probleme upraVlyayemykh i
i tertoyadernykn reaktsiy. Fiz.-tekh. inst. AN Ukr, SSR. Kiev, Izd-vo |

AN Ukr. SSR, 1962, 156-164

TEXT: Several methods of plasma diagnostics are described, based on the in-
teracticn betwzen the electromagnetic field and the plasma, with the electric .
field of the wave parallel to the external magnetic field, so that the external
magretic field does not influence the character of propagation of the microwaves
used for the measurements, The real and imaginary parts of the coefficient of
propagation of a microwave signal thorugh a plasma determine the attenuation and
the phase constant of the wave. The plasma density is determined by the frequen- :
cy at which the microwave signal ceases to pass through the plasma. The charac-
ter, of variation ofthe microwave signal as a function of the pressure was also
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ACCESSION NR: AT4025301 §/0000/63/000/000/0117/0123
AUTHORS: Dushin, L. A.; privezentsev, V. I.; Skibenko, A, I '!

PITLE: Measurement of longitudinal radiowave propagation for"plasma'ﬁ
diagnostics '

SOURCE: Diagnostika plazmy* (Plasma diagnostics); sb. statey. Mos=
cow, Gosatomizdat, 1963, 117-123

TOPIC TAGS: plasma concentration, plasma electromagnetic property,
electromagnetic wave propagation, phase shifter, phase velocity,
group velocity

ABSTRACT: It is shown that the density of the plasma can be deter-
mined by measuring the phase shift of a radio wave transmitted throuch
the plasma. The propagation of the gignal in the ionized plasma in’
the magnetic field is characterized in the case of longitudinal
propagation by the phase and group velbcities of the signal. Con-
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ACCESSION NR: AT4025. .1

sequently, by measuring the delay time of the signal it is possible
to determine the electron density at a given instant of time. Ex-
periments were performed using a pulsed source with a molybdenum-~
glass discharge tube 10 cm in diameter and 130 cm long. The mag-
netic field could be varied from 0 to 8000 Oe. A 550 Mc signal was
used, and helical antennas were used for the radiation and recep-
tion of the signal. The time dependence of the average density

was determined from oscillogram patterns of signals of wavelengths
55 cm for longitudinal propagation and 8 mm for transverse propa-
gation of the extraordinary and ordinary waves (magnetic fields 1400
Oe, pressure approximately 10~ =2 mm Hg, sweep duratmn 1200 g.sec)
The results obtained (delay 0.12 psec, density 2 x 1014 ) agree
well with theory and also with other experiments (0. Pavllchenko.
L. Dushin "Optika i-spektroskopiya” v. 12, 541, 1962). Orig. art.
has: 4 figures and 10 formulas. ‘

ASSOCIATION: None '
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AUTHORS: Dushin, L. A.; Privezentsev, V. I.; Skibenko, A. I.

TITLE: Microwave methods of plasma measurement in an external mag-
netic field

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayemogo termoyadernocgo sinteza (Plasma physics and .
problems of controlled thermonuclear synthesis); doklady* konferen-
tsii, no. 3. Kiev, izd-vo AN UKrSSR, 1963, 357-364

TOPIC TAGS: plasma research, microwave plasma, plasma magnetic
field interaction, plasma decay, plasma concentration

ABSTRACT: The theory of propagation of radio waves in magnetoactive
plasma (V. L. Ginzburg, Rasprostraneniye elektromagnitny*kh voln v
plazme, Fizmatgiz, M., 1960) is used as a basis for an experimental
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ACCESSION NR: AT4036080 '
investigation of transverse propagation of a plasma in a pulsed
Philips source described elsewhere (L. A. Dushin et al. UFZh, 1963)
with a discharge tube made of molybdenum glass 130 cm long and 10 cm
in diameter. An external homogeneous magnetic field of sinusoidal
form was used with a period much longer than the lifetime of the
plasma. The field amplitude could be varied from O to 640 kA/m. The
measurements were made during the time of plasma decay. Experiments
were made also for longitudinal propagation of the plasma. They
have shown that the use of longitudinal propagation for diagnostics
can be quite effective in the case of a high-density plasma, when
measurements at relatively low frequencies (compared with the plas-

ma frequency) are possible. High accuracy can be attained by satis- )

fying the conditions of geometrical optics, choosing the ratio of
the time of pulse passage to the period fof the signal frequency,

and allowing for the inhomogeneity of the plasma.  The experiments
indicate that the methods described can be useful for a permanent br
quasipermanent magnetic field. The use of transverse propagation is
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" particularly effective when the magnetic field is on the low side of

. resonance and close to it. Longitudinal propagation is effective
when the electron density of the plasma varies little along the-
length of the column. Longitudinal measurements are also convenient
because high plasma concentrations can be measured with the aid of
decimeter and centimeter wavelengths. Oxig. art. has; 7 figures and
17 formulas. :
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Study of a plasme using a microwave interferometer. Ukr. fiz.
zhur, 8 no.7:740-746 J1 '63. (MIRA 16:8)

1. Fiziko-tekhnicheskiy institut AN UkrSSR, Khar'kov,
(Plasma (Ionized gases))
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"TITLE: Plasma investigatiqﬁi&y'means of the interferometer and the microwave Co
cut-off method _ L

SOURCE: Ukrayins'kyy fizychnyy zhurnal, v, 10, no, 9, 1965, 977-984

TOPIC TAGS: plasma decay, plasma measurement, plasma'diffusion, plasma electron
. temperature, plasma diagnostics av“

ABSTRACT: The present paper describes a method for the study of plasma decay per-
mitting a simultaneous measurement of phases and amplitudes of signals transmitted
. through the plasma. The phases were measured at 136 Ge/s and the amplitudes at

136.74 and 37 Gc/s. A method for plasma diagnostics by means of signals with

i different frequencies is also presented. An approximation of the radial plasma o
‘density distribution by means of the F= 1 - (r/R)" function is discussed ( J° s | v
;estimated by the measured mean electron density and the maximum density decrease,
‘R 1is the radius of the plasma cylinder). An estimate {s also made of the relative |-
| coneributions of recombination and diffusion to the plasma decay process., 1In the
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‘case where recombination is predominant, the r
| ’ ecombination coefficient was de-
termined, from which the electron temperature was deduced, A comparison of shis
'EZ?EEEEtste with the temperature value®obtained by microwave attenuation indicates
: actory agreement of both methods, Or : ¥
g ety Orig, art, has: 27 formulas, 2 figures, J
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TITLE: Determination of the spatial distribution of plasma d
microwave refraction

SOURCE: AN UkrSSR. Piziko-tekhnicheskiy institut. Doklady, n
plazmy po refraktsii mikrovoln, 1-15

TOPIC TAGS: plasma density, microwave, plasma discharge
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value of plaghmd’densit at any point on the cross section of
by correlating the polnts at which the beam enters and leaves

4 microwave beanm incident on the plasma cylinder at various a
its axis; 2) refraction of the beam in the plane normal to th

L
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ABSTRACT: It was_shown in this work that it is possible to find the
ma column. The experiments made use of two methods: 1) refraction of

axis. The results from both methods agree with each other and with
theoretical calculations, The measurements were made on a plasma column L.
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2 m long and 100 mm in dianeter, produced by eleatrodeless discharge.
The advantage of these methods over older methods. is that only one prob-
ing frequency is needed. The use of these methods fop investigating
quasiconstant and constant plasma simplifies the process of determining
density distribution. Present methods can be improved by using micro-
wave beams with smallep apertures and higher frequencies and by using
8everal frequencies. 4 description of the experimental apparatus is
given; oscillograms showing receiver signals for various conditions are
Presented together with a schematic diagram of transmitter and receiver
positions relative to the plasma column. The authors considerp it their
Pleasant duty to thank K. I. Stepanov and V. P. Sizonenko for their
valuable discussion of the results and fop acquainting us with theip
work in this direction before it was published. Orig. art. has: 13
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wave refraction by a nonhomogeneous cylindrical’ plasrha
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mlcrowave, plasma denszty, plasma physics, distribution functi
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ABSTRACT: The authoy
: authors consider transmissi i
Plasma with radial density distribution zfozh:szzsrowave pesm through a evtindrical
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| vhere ¥ is the density averaged with respect to the radius. Thus a distribution func-

! tion may be easily found which gives a nearly homogeneous form of distribution at

! large vy and is close to a é-function when y+0, by simultaneously measuring the maxi-

f mum density and the density averaged with respect to the radius. The trajectory of a

i microwave beam in a cylindrical Plasma is calculated and the effect of beam distortion

. during measurement of signal attenuation is considered. Experiments are conducted to
cetermine the density distribution in a discharge column, The experimental data are
analyzed on the basis of the formulas derived in the paper. Orig. art, has: 8 figures,

: 21 formulas. c
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179-188 . o

TOPIC TAGS: distribution function, microwave, plasma density, plasma physics ,
ABSTRACT: A method is proposed for using refraction of microwave beams to detemmine th
spatial density distribution of a¥ lasma on the basis of a single probing frequency
or any moment of time. The method is applicabile both to the case of a flat plasma and
also for eylindrical plasma formations. I the case of a plasma with a3 plane or near-
1y flat surface, the spatial distribution may be found from the refraction of micro-
wave beams which are incident at an angle to the surface of the plasma. There is a
continuous change in the direction of the microwave beam due to the density gradient —
in the plasma, Analytical formulas are given fop determining the density distribution
from the trajectory of the beam in the pPlasma. When the Plasma being studied is axi-
ally symmetric, the spatial density distribution may be determined from the refraction| _
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of microwave beams in a plane normal to the axis of the discharge. .The use of this
- method is discussed. The proposed methods may be improved by using microwave beams
with small apertures and by operation on shorter wavelengths, Orig, art. has: 9
figures, 8 formulas. :
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TITLE: Usg,éf transverse extraordinary waves in plasma diagnostics

YA
SOURCE:“Konferentsiya Po fizike plazmy i problemam upravlyayemogo termoyadernogo
sinteza. §th; Kharkov, 1963, Fizika Plazmy i problem upravlyayemogo termoyadernogo
sinteza (Physics of Plasma and problems of controllable thermonuclear synthesis);
doklady konferentsii, no. 4. Kiev, Naukova dumka, 1965, 512-5]19
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TOPIC TAGS: plasma diagnostics, microwave spectroscopy, gas discharge spectroscopy

' npe

ABSTRACT: The extraordinary wave is used in conjunction with the usually employed
ordinary wave to expand the microwave diagnostic techniques to the measurement of
both electron density and collision frequency in a Plasma. It is shown that the form
of the dielectric constant associated with the extraordinary wave determines three
’| eleetron density values (all within a factor of 2 fop magnetic field of 310 kA/m).
*[This was also confirmed experimentally and shown to be in agreement with the control | __
data obtained using the ordinary wave. In the case when collisjons in the plasma
cannot be neglected, it is necessary to consider the attenuation of the extraordinary
wave, which depends on magnetic field intensity, collision frequency, and density. An | _
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attenuation coefficient is plotted for several sets of these parameters. This is in
turn used with the ordinary wave cut-off data to obtain the collision frequency.
Experimental data obtained by using both waves (8 mm wavelength) is used to determine
the collision frequency in the decaying plasma of a pulsed Phillips discharge. Phase
changes in the transmitted wave are also briefly discussed, and it is pointed out
that its measurement can be useful for diagnostics only at higher magnetic fie].{lsh.]
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sinteza (Physics of plasma and problems of controllable thermonuclear synthesis);
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ABSTRACT: Application of microwaves propagating in plasma along. the direction of
the external magnetic field is considered in order to broaden the scope of measure-
ments of plasma parameters. The general form of the index of refraction for both
ordinary and extraordinary waves which is valid for some arbitrary direction of ‘the
magnetic field relative to the direction of the incident wave is considered. The

generalization is also utilized. Both hold for situations where the collision fre-
quency is not negligible. The values of magnetic field density and collision fre-

Card 1/2

2_5"
APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R00155101001



ABSTRACT: The authors determine the spatial density distribution function for a plas-
* ma by comparing the average density meas ‘
maximum density determined from the cutoff time of the microwave signals.
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PIC TAGG: microwave, plasma structure, plasma density, distribution functicn

ured by a microwave interferometer with the
These data |

were used for finding the recombination and diffusion coefFicient and for estimating

the electron temperature in the discharge. The experimental procedure is described in
detail and the derivation of the analytical formulas used in the work is discussed. It
is shown that curves for the average and maximum plasma densities or their lcgarithms

as functions of time will coincide as long as there 1s no noticeable diffusicn to de-

stroy the initial distribution. The results confirm the data in the literature obtain~
ed by spectroscopic analysis of a Phillips discharge. Orig. art. has: H figures, 17 |
formulas. :
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TITLE: A study of spatial density distribution of plasma by refraction of a micro-
wave ray with several frequency components !
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ABSTRACT: Measurement of spatial distribution density of non-uniform plasma by
refraction of a microwave ray having several frequency components was studied.

| Spatial distribution density was measured in a plane normal to and in a plane passing
{ through the axis of a decaying plasma cylinder formed by pulsed induction discherge.
teasurements were made by refracting microwave rays in a plane containing the :
cylinder axis and in a plane perpendicular to the cylinder axis. Tne equipment used |

: in both cases included a transmitter and a receiver. The transmitter had a high- i

. freguency generator that fed a signal containing 2, ' and 8 mm wavelen%th components _\—
' (providing adequate range for measurement of plasma densities up to 10 4 particles/cm)
" to the transmitting antenna. The receiver consisted of an anterna, a freguency !
‘ geparator, detectors, preamplifiers, and oscillograpns. The last recorded arrival
! times of each of the three pulse-component wavelengths at either fixed or varied

I__...w.m.‘
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. angular positions of the transmitter-receiver antennas relative to the cylinder axis.

| Spatial distribution densities calculated from the above date varied between 1012 and
tojoly particles/cma. Orig. art. has: 10 figures and 11 formulas.
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ACC NR:  ApGO18730 . SOURCE CODE: UR/0057/66/036/006/1049/1054
J
AUTHOR: Zolototrubov, I M,; Skoblik,I,P,; Skibenko, A,I.; Ryzhov, N.M, ar
L
ORG: none S5 S

/TITLE: Structure of the plasmas emitted by a coaxial plassa gun with different
‘electrode polarities
-

§SOURCE: 2§hrnn1 tekhnicheskoy fiziki, v, 36, no. 6, 1968, 1049-1054
i

i
%TOPIC TAGS: plasma gun, hydrogen plasma, plasma velocity, plasma density, electrode
ipolarity , PLASMA JSTRUCTURE

:ABSTRACT: The authors investigated the influence of olectroqe polarity and duration
|of the delay between gas injection and discharge of the gun on the structure of the <~
lglasggs ejected during the first helf-period (6.5 microsec) of operation of a 60 cm
;long coaxial plasma gun with electrode diameters of 3 and 6.5 cm., The gas was adnitted
1during the course of 80 microsec through ‘a single opening in the center of the outer
{electrode, and the gun was fired after a delay ranging from 100 to 260 microsec by the
discharge of a 20 kV, 12 microfarad capacitor. The plasmas werse investigated in a —
110 cm diameter, 1.2 m long glass drift tube with the aid of two diamagnetic probes,sn
8 mm wavelength microwave interferometer, a 4 mm wavelength microwave besm, and a
thermal probe. Under all conditions there was observed a jet of unionized gas with a —
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y of 2 x 106 cm/sec. When the inner electrode of
there were ejected three plas

ma bursts with velocities (when the delay time was 100
;microsec% of 5 x }27, 1.5 x 107isand 5 x 106 cm/sec and particle densities of less
ithan 101 »r 6 x 10°%, and 7 x 10 c-'3, respectively. When the inner electrode was
inegative there were only two plasma bursts, with velocities and particle densities
i(again for a delay timo of 500 microsec) of 3,5 x 107 and 8.7 x 108 cm/sec, and
3.5 x 1012 and 7 x 1013 5" » Trespectively,

‘almost independent both of d

The velocity of the slowest burst was
elay timo and of--0leetrode -poleri
independont of electrode pol

ty,--nd~tt.nd‘n¢1ty,.llo-
arity, increased with increasing dslay time. The veloci-
ties and densities of the faster bursts decreased vith increasing delay time., The
'authors thank L,A,Dushin, V T.Tolok, O M.Shvets, and Ya.r.Volkovy for discussions,
Orig. art, has: 2 formulas, 6 figures and 2 tables,

SUBM DATE: 18Mar65s

the plasma gun was positive
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which was independent of the plasma density but
The signal of the microwave interferometer wasn

which decreased with timo from about 2 iliz to 0.4
snomalously rapld decay of the plasma
develop during the current pulse.

!
i
i
t

5 formulas and 10 figures.

20

SuB CODE:

decreased with increasing gas pressure.
found to be modulated at a frequency !

is due to large scale drift instabilities that
These instabilitiles also load to a turbulent con=

dition of finite duration which tho authors intend to investipate.
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vitw. It is concluded that the

Orig. art. has:
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ignant lei of the rectum. Klin, khir. no,1:59-60 165,
Malignunt leiomyoma (IR 18:8)

1. Kafedra gospital'noy khirurgii (zev, - dotsent L,P.8rulyak)
Ternopol'skogo meditsinskogo instituta.
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THOTS: Loroviic, Ye.o 5. Busocl, P. 1.; Yuferov, V. B.; Skﬁbnﬂco,

ST bt Ay,

PLE: Investigation of supersonic jet of carbon dioxide as a tar-
get for charge exchange of ions

SOURCE: Xonferentsiya po fizike plazmy* i proolemarn upravlyayemogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
problems of controlled thermonuclear synthesis); doklady* konferen-
tsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 283-294

TOPIC TAGS: supersonic gas flow, gas jet, charge exchange, magnetic
trap, cryogenic treatment, carbon dioxide, condensation

ABSTRACT: The described investigation is one of the stages of re-
search done by the authors to develop a hydrogen-cooled magnetic
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trap and produce intense beams of fast necutral hydrogen or deut

atoms. On the basis of cryogenic methods developed at thoe aut
Svivuner, i 1s proposaed to use as charge-exchange targets supsr-
- . ~ o1 s - Al 3 o P § e \ ACU~
SOnLe Joets ol ganes suchoas GO Wl 0., Av, and 1 Flowing i vac
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Ya. M. Fogel', D. V. Plllpenko, and S. G. Konovalov for measuring
the capture cross section and electron loss of fast protons and hy-
drogen atoms in COZ'" Orig. art. has: 4 fiqures, 7 formulas, and 1
table.

ASSOCIATION: None

SUBMITTED: 00 DATE ACQ: 21May64 ENCL: 02
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" Diagram of chargo—éxcha.hge chanber;

1 -~ chamber, 2 - condenaer, 3 -~ seresn,
‘4’ ~ copper plates, 5 - outflow chamber,
6 - Laval nozzle, T - PFaraday cup with
calorimeter, 8 - direction of beam motien,
9 - gas inlet, 10 - to Smanometer, 11 - to m
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TITLE: Investigation of a supersonic cavbon dioxide jot as a target for ionic
L}

SOURCE: Zhuwrnal telmnicheskoy fiziki, v.03, no.d, 1763, 973-981

TO2IC TAGS: high encrgy neutral beam , charge eichange target Cce,, r, hydrogen

g
SS3TDNCT: Ao onart of o continuing progran dirceted towazd chiaining migh caergy
beaws of mouiral Lydregen and deuteriws stous, tie clarse exchange betweea a 2ich
QaerZy piroten hcxn and a supersonic carbon dicxide jet was investigated. The proton
deam was produccd in an are source ol thie tuyne described by J.Xistemaker and IH.L.
Dowes Deldier (Zhysica, 16, 186, 195G); it was Jocused by a three cleaent electro-
static lens and ciwcrged thro ghh 2 1 s anceriture. The beam current was about 1 nd
and the provon caurgy was varied fiom 15 to 23 keV. After horizontally traversing
the 30 cn diametesr metal charge cxchange chamber, the bean impinped on a calorime-
ter contained within a Faraday cup. Thus both tgc beam current and the bean energ

flw: could ke measured and the fracticn of ncutral atoms present could be obtained.
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surificd earben cionide isguod fronm a Lavale nozzle below the proton
WL oo a ecndenzer Lo llq id nitrogen above it. Vhen the
Ivi was increased fzow ¢ emS/soe the pressure within the chonr

1,. ao n. - D P ¢ S - - . . . . -
Lar rose 1201078 te (G=I0)niCTY e . This is aserived to Lncuupicie con-
cznsalion irLoa dionice. s i rise in pressure would

we.ll L5 UGG

(94
vation ol CO and Og noleculoe
SeCllons could il Lo ohiained.  The frastiocn of noutzral
Il odncreasing cavion clioxidc flux, and u% a Ilux of 1C-13
soturation value J- 7=T30%, which agrees with the theoreilical
tilci targel nocaneitsicn, wo considor it owe pleacant

.

weamlose Ll Gl L.

gravituae o ULl o.7, 21i1diaenko anda O, G, lsonova¥ov
caLlur s Lor capture and lozs of electrons
... wt.has: 10 formulas, 4 figures,
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TITLE: Improvement of the vacuum in a charge exchange chambgg:in,t!;qﬁ proximity
of the supersonic gas jet : : : s :

!
Sl
1 !

SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.12, 1964, 21562

TOPIC TAGS: vacuum device, vacuum technique, charge exchange

ABSTRACT: In carlier studies by the authors (ZhTF 33.No}811?§”V
i problemy upravlyaemogo termouadrennogo sinteza (Plasma phy?s gs a
.controlled thermonuclear synthesis) No.a,AKﬁUSSB,ngzélzia)i .
tion of COs, A and No jets as targets for charge exchange, 1 foynd in
the proximﬁéy of an optimum density supersonic pgas Jet one ¢ obtaiﬁlg; qx;:a;mi;;i::::; :
a vacuum of only about 5 x 10-3 Newton/m?; yet under the giveﬂﬂequ:’mg a1 condhsy.
tions, where the target should be as clogse as possible to thgfyorki:ﬁlyzg 1ﬁ:rbv§ -
vacuum of 108 to 10~7 N/m2 is required. Accordingly, it was ;glqsem}i 41 gitignb 5
the vacuum in the proximity of the gas Jet.'Ana;ysis vt the gas ilmw‘i;nt) lq&{toj
(turbulent with near isotropic velocity distribution ot the npzzlqgoﬁ‘:ev il
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. development of the device degeribed in: tha present paper. The - j-ram emnt 19 dip- S TUNNRERAC I
gramed in the Enclosure. The tests ware carried out an the aet!up usdd 5"* the abpve |
mentioned studies. As before, the vacuum was measured by meana|df a:ri M(*z ionizu- .
tion gage located in a hlind branch off tho chnrge exchange ahﬁumbex' 'M i diatanpo Lo
of 150 mm from the nozzle. The results of teat runs with diffenont ameld’.ng a.r- !
rangements and then with different heights of the shialding - tulhe. 4 -hq figure)
presented in the form of curves. The teats were inade only with”urgc aud carbon
dioxide., The test results indicate that the vacuum in the. vicﬂnity t "tax*g
Jet in a charge exchange chamber can be substantially enlxance)d‘[by the‘aimple dei -

vice described, which effectively simplifies. the design of th.a dacuum«aopzii'a‘ti?o
components of the chamber installation. Orig art.has: 5 figureir. o S
. I DEY L o N B R
| ASSOCIATION: Piziko-tekhnichekiy institut AN UkrSSR, Khar'kov ‘Phynicqedchnica;‘v il
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:’biag}au{ of the shielding device: 1 - chamber, 2 - nitrog

3 - condensing element, 4 - shielding tube, 5 -~disk, 6
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[ ACCNR: AT5022295 TJP(c) ol eiyas SOUKCE CODE: UK/3137/64/000/053/0001/000k
R DS TN dy, 55" gy, s " B
AUTHOR: Yuferov, V. B.; Kovalenko, V. A.; Skiben 94s,¥¢s I3 Busol, F. I. .75~
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i, o
ORG: Arademy of Sciences Uk’JrSSR, Physicotechnical Institute (Akademiya nauk UkrSSR,
Fiziko-tekhnicheskiy institut)

TITLE:

Supersonic _hydrogen stream in a vacuum

]
SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 053/P-012, 1954,
Sverkhzvukovaya struya vodoroda v vakuume, 1-4 -

RN

5, 5 : Loy
TOPIC TAGS: suﬁersgnic flow, particle beam, hydrogen plasma, plasma heating

ABSTRACT: A brief discussion of thé need for and means of producing supersonic hy-
drogen stream by means of new cryqégﬂic techniques is presented. The apparatus and
experimental conditions are deseribed in earlier papers by the authors. The critica
problem is the amount of heat transfer from the gas to the helium-cooled walls of
the channel; it is one order higher than that measured in other experiments with ar-
gon and CO;. It was found that the pressure in the flow was not determined by the
flow conditions alone but also by the large temperature difference between liquid
helium and the surfaces in contact with the stream. These supersonic streams can be
Successfully used for the charge exchange schemes used with intense ion beams needed
for neutral injection techniques in the production of hot plasmas. Orig. art. has:
figure.
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TITLE: Tonization of fast hydrogen atoms in strong magnetic fields

SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 052/P-011, 1964,
Ionizatsiya bystrykh atomov vodoroda v sil'nom magnitom pole, 1-6

c20 a5y 20,00, 8
TOPIC TAGS: supersonic flow, gas ionization, strong magnetic field, fast particle

ABSTRACT: The ionization of fast (30 kev) hydrogen atoms moving through a strong mag-
netic field was measured. The magnetic field, reaching a maximum of 60 kg, was pro-
duced by a multi-turn solencid having a good field uniformity. The neutral beam was
obtained through charge exchange of the ions passing through a supersonic gas flow{8q—
A schematic diagram shows the set of electrodes used in determining ions and electrons
The neutral beam current (about 10 * amp) was cbtained by using a sensitive calori- |
meter calibrated by an ion beam. Typical ion and neutral currents and magnetic field
oscillograms are shown. Such data was used to obtain the graph of the fraction of
ionized specie as a function of the magnetic field (figure 1). This result and other
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A - A ) ) data lead the authors to con-
. % clnude that at: lower magnetic
540° 48 9 - 144 Elbfem) gielas (in the range 32-51 kg)
: the atoms with the principal
/ © quantum number n = 9 are ioniz-
4 : ed predominantly. At higher
. /—-/ values of the magnetic field,

* atoms with n = 8 are also ;
ionized and the fraction of
//’ - ionized atoms begins to in-~

- crease rapidly. This work
agrees with the measurements of
/ - , _ the fraction of the hydrogen .
: : atoms which are ionized in
v other reported experiments.
Orig. art. has: 3 figures.
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Title: Supersonic hydrogen jet in a vacuum » 5

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no. 8, 1965, 1522-1523

TOPIC TAGS: gas jet, supersonic flow, hydrogen, vacuum, pérticle accelerator tar-
get, charge exchange .

ABSTRACT: The authors have produced and investigated supersonie_hydrogerf jets in
vacuun, using the samo apparatus and techniques that they and collaborators have

previously employed to produce and investigate COy, Ar, and No jots (ZhTF, 33, MNo.
. B, 1963; Sb "Fizika plasmy I problemy upravlyayemogo term. sinteza”, vol. 3, p.

294. Izd. AN USSR, Kiyev, 1963; 2ZhTF, 34, No. 12, 1864; zhTF, 33, 100, 1963) . The
experiments were undertaken because of the usefulness of hydrogen jets as clharge Y,
exchange targets for producing high energy neutral atom bewmns for injection into ‘!,
thermonuclear devices. Difficulties arise from the low heat of vnporlzation”oi thd
liquid helium that must be used to remove the hydrogen. With a hydrpgen fiux of 50
cm3/sec, the pressure in the charge exchange chamber was approximately 7 x 1075 mm | _
Hg. It is believed that by improving the thermal insulation of the condenger it
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TITLE: Magnetic trap with a strong magnetic field :
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SOURCE: Konferentsiya po fizike plazmy i robleman Upravlyayemogo_ termoyadernage -
'sinteza. Gth, Kharkov, 1963. Filzika plazmy i problemy upravlyayemogo ternoyadernogo |
sinteza (Physics of plasma and problems of controllable thermcnuclear synthesis);
doklady konferentsii, no. 4. Kiev, Naukova dumka, 1965, u21-431

TOPIC TAGS: strong magnetic field, magnetic trap, plasma injection, liquid nitro~
gen, liquid hydrogen, magnetic mirror, charge exchange, vacuum pump ' :
ADSTRACT: The design of the magnetic mirror with a very glrong magnetic field de- |
!scribed in this work is similar to that of other machines which generate hot plasmas ™~
iby injection of neutral hydrogen atoms. The features of 4 neutral beam injector,

icharge exchange cell and beam trap are described. The method of achleving strong

?magnctic fields necessary in such machines depends on a newly developed technique

H
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ivhich is described in this work. Magnetic fields in the magnetic trap of 10 tesla
were attained by cooling multiturn (4280 turns) coils with an inner dizmeter of 5
‘em. Two-stage cooling with liquid nitrogen followed by llqu.Ld hydrogen to 20.4°K
Imade it possible to energlzp the coil twice an hour. The coils and cooling system ;
xconstruction are described in detail. The inductance and resistance of such coils
‘'was determined to be 0.8 h and 0.21 ohms at low temperature. Two coil sections
‘Hlth variable separation along their axis can be used to provide a su:.téble magnet-
'1c field configuration normally forming a working volume of 3.35°10 % m 3 with a
lvery uniform field. The entire assembly was placed in a vacuwn jar in which the
Ineutral injection experiment is performed. Very high capacity punps (70 n/sec)
provide the necessary vacuum conditions, Orig., art. has: .6 figures.
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TITLE: Determination of plasma dendity distribution by microwave refraction N

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 2, 304-312

TOPIC TAGS: plasma dlagnostics, plasma density, plasma decay, nlcronvo, electro—- ;
magnetic wave refraction

ABSTRACT: Fermat's principle is employed to canlculate the path of a microwave beam

in a cylindrical plasma in which the density decreases monotonically with increasing

distance from the axis for the two cases in which the beam lies in a plane containing
the axis of the plasma cylinder or in a plane perpendicular to the axis. For each case
there is derived an equation that gives the plasma density as a function of the dist~
ance from the axis implicitely in terms of the position at which the microwave beam

leaves the plasma as a function of the angle of incidence. It is proposed that these
equations be used to determine plasma density distributions from microwave refraction |—
measurements. The proposed techniques were tested by measuring density distributions
in decaying hydrogen plasmas at.5 x 10~ ~2 mm Hg in a 2 m long 10 cm diameter quartz tube
The apparatus 1s described in more detail elsewhere by I.Ad=mov, L. Dushin, V.Kononenko,
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L
‘and 0.Pavliichenko (Atomnaya energiya, 16, No, 2, 99, 1964). Microwaves of 8 mm wave-
‘length were employed, and the radiating and receiving horns were provided with dielec-
tric lenses that rendered the beam nearly parallel., For each run the antennas were
held in fixed positions and the time after excitation of the plasma at which the re-
fracted wave was received by the receiving antenna was recorded with an oscilloscope.
Many such runs were made with the antennas in different positions and inclined at
different angles, and from the accumulated data curves were constructed giving the
position of the antenna as a function of the incidence angle for different times.®
From these curves the electron density vf the plasma was calculated as a function of
time and distance from the axis. Measurements were made both with the beam in a plane
containing the axis of the plasma cylinder and with the beam in a plane perpendicular
to the axis. Good agreement was obtained between the different measurements, and it
is concluded that the proposed techniques are satisfactory. The techniques can be
improved by employing narrower microwave beams and shorter wavelengths., It is also
possible to vary the wavelength instead of the incidence angle. Orig.-art, has: 14
formulas and 12 figures. ’ : ,
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TITLE: Ionization of fast hydrogen atoms in a strong magnetic field

SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965,
40-4Y4 '

TOPIC TAGS: strong magnetic field, hydrogen plasma, gas ionization, charge exchange,
plasma physics, atom , fast particle

ABSTRACT: Data are given from preliminary experiments on determining the fraction of
a-hydrogen atoms with an energy of 30 kev ionized by the Lorentz force in a magnetic
field with an intensity of up to 60 kev. In contrast to Sweetman's experiments (D. R.
Sweetman, Nuclear Fusion Suppl. 1962, part 1, p 279) where the quantity a was evaluat-
ed from the stream of fast atoms generated during charge exchange between trapped
ions, the authors of this paper measured directly the number of ions formed vhen a -
beam of neutral hydrogen atoms passes through a magnetic field. A strong magnetic
field was produced by two copper solencids with internal and extermal diameters of 5
and 22 cm respectively. The solenoids were cooled to low temperatures and supplied

v
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by a battery of capacitors. The buildup time for a maximum field intensity of about
60 kilogauss in the center of the gap between the coils was (.26 seconds. There was
a 4.5% reduction in the field at a radius of 2.5 cm from the axis. The beam of neu-
tral hydrogen atoms was produced by charge exchange between an ion beam and a super-
sonic jet of carbon dioxide frozen on a surface cooled by liquid hydrogen. The charge
exchange target was 0.9 meters from the axis of the magnetic system. The fraction of
the particles ionized in the central region of the field (with a radius of about 2.2
cn) was determined by simultaneously measuring the equivalent "ourrent" of the neutral
atoms and the ion current through the central collector (see Figure) situated with re-
spect to the beam and to the two other collectors (input and output) in such a way

IR | I e ~;,“ ? Diagram showing the location of the ion
3 -/ collectors in the magnetic field:

H«".- 1--beam of hydrogen atoms; 2--diaphragm; 3--
-— central region of the field; 4~--input collect-
| - or; S--central collector; 6--output collector

that all ions formed in this region are incident on the central collector due to.azi- |
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muthal drift in the nonhomogeneous field only for the case of fields exceeding 25
kilogauss. In the case of weaker fields, some of the ions from the central region are
incident on the input and output collectors and when the fields are still weaker (be-
| low 12-15 kilogauss) not one of the particles jonized in this region of the field can

| reach the central collector. A curve is given showing the fraction of atoms ionized |
in the central region of the field as a function of field intensity. A comparison be-
tween this curve and the data in the literature on jonization thresholds and regions
for individual levels of the hydrogen atom with a given principal quantum number 7
shows that atoms with n = 9 are lonized in magnetic fields ranging from approximately
32 to 51 kilogauss. Ionization of atoms with n = 8 takes place in still stronger.
fields. Ever in extremely strong fields, a continues to grow rapidly with an increase
in H. 1In some experiments the current through the output collector was much greater
than could have been expected for residual gas jonization. This shows that a consi-
derable number of hydrogen atoms may have been excited to levels which allowed them a
mean free path of several centimeters in strong magnetic fields without jonization.
Orig. art. has: 3 figures. :
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TITLE: A supersonic hydrogen jet in a vacuum

1
SOURCE: AN UkrSSR. Magnitnyye

113-115

TOPIC TAGS: supersonic flow, ﬁyﬂr@gen plasma,

- vacuum
ABSTRACT:

ing a supersonic jet7pf
niques in generating

Experimenfs

are conductéd on the use

supersonig_gés jets of CO3,

pri |

lovushki (Magnetic traps). Kiev, Naukova dumka, 1965,

cryogenics, ﬁlés@a&jét, plasma physip@;
2/ R B

of ggyggenié,techhiques for generat- |

hydrogen on the basis of the successful use of similar tech- i?t
Ar and Ny, The problem is. complex

from a technical standpoint since

cooled by liquid helium

be generated under conditions where the thermal load omn

-10 %2 w/cm

liquid helium an
that the optimum target thickness for a
hydrogen flow rate of 45-50 em3/sec. A
charge exchange chamber as
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Thus even

d the wall is sufficient for hydrogen evacuation.

which the hydrogen condenses must be

the surface on
. Preliminary experiments have shown that a hydrogen jet may
the cooled surface is 10 £
heat transfer between the
1t was established

hydrogen ion energy of 25 kev is reached at a

curve is given showing the pressure in the
The pressure for a

when the. thermal loads are high,

a function of the hydrogen flow rate.
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hydrogen jet is more than an order of magnitude higher than in the case of carbon di-
1 oxide and argon jets. Special measurements showed that the reason for this {s the
considerable temperature drop between the liquid helium and the surface of the conden-
ser. The experimental data show that a supersonic hydrogen jet may be used for charge
exchange of intense jon“beams in installations where a hot plasma is genmerated by in-
jection of fast neutral hydrogen or deuterium atams. Orig. art. has: 1 figure,
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TITLE: VGIL-2 cryogenic magnetic trap
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; SOURCE: Atomnaye energiya, v. 21, no. 2, 1966, 130-131
[ IMAGETrIC. TRAP DEYV/CE,
: TOPIC TAGS: ,magnetic trap, hydrogen plasma, deuterium, plasma heating, plasma in- .
Jection, cryogenic liquid cooling/VGL-2 magnetic trap DEVICE.

e
ABSTRACT: Since one of the means of producing a hot plgsmu is to inject intense
beams of fast neutral hydrogen or deuterium atoms into a megnetic field, where they
can be ionized, the authors describe the processes accompanying the filling of a small
magnetic trap in which a strong magnetic field is produced. (Fig. 1) The trap dif-
fers from earlier designs in that the strong magnetﬁc field up to (105 kG) is pro-
duced by a copper coil cooled with liquid nitrogen? which is also used to cool the
outside of the vacuum chamber and thus permits a vacuum as low as " 5 x 10~10 Torr to
be maintained in it. An Ardenne type source is used for the hydrogen-ion beam, the
charge exchange being in a supersonic CO, stream condensed on a surface cooled to
20.4K. The fraction of the neutral beam jonized in the wording region of vhe chamber
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Fig. 1. Disgram of VGL-2 trap. a- section
along beam axis, b - along field axis; 1 -
ion source, 2 -~ charge exchange chamber, 3 -
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was of the order of 5 x 107 5 The plasma density was determined from the intensity
of flux of fast atoms leavmg the plasma as a result of charge exchange betveen the
ions and the residual gas, and also from the value of the iBJected current in the :
trap. The valuer obtained were v (3--b) x 107 and ~ 3 x 10 -3, respectively, the
difference being due to a small redistribution or the ion velocities in the plasma.
Orig. art. has: 2 figures and 2 formulas [o2]

SUB CODE: 20/ SUBM DATE: OlApr66/ ORIG REF: 003/ OTH REF: 003 / ATD PRESS:
| 5089 »
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ACC NR:  \ 550013 SOURCE CODE: UR/0057/66/036/012/2154/2160

- AUTIHOR : Busol,F,I,; Skibenko,Ye.l.; Yuferov,V,B,

ORG: nonc
TITLE: Influence of nozzle configuration on supeorsonic flow of gas into vacuum
SOURCE: Zhurnanl tekhnicheskiy fiziki, v. 36, no, 12, 1966, 2154~2160

TOPIC TAGS: Laval nozzle, supersonic nozzle, gas jet, carbon dioxide, vacuun

! ABSTRACT: The authors have investigated the spread of supersonic jets of CO,

issuing from different Laval nozzles into vacuum. The investigations were undertaken
in connection with design of gaseous charge exchange targets, The investigated
nozzles had throat diameters T from 0.3 to 3.0 mm, mouth dismeters If up to 15 mm,
lengths L (from throat to mouth) from O to 81 mm, and values of L/M from O to nearly 6
The pressure was measured at a point 15 cm from the axis of the jet, and the increase
of this pressure in the presence of the jet was taken as a measure of the spread. 1In
addition to the nozzle dimensions, there was investigated the effect of metal
shielding tubes of. different lengths surrounding the initial portion of the jet and
cooled to 20.4° X. Most of the measurements were made at a standard flow rate of

11 cm /sec. The experimental technique has been described in more detall elsewhere
by the authors and collaborators (ZhTF, 34, No.1l2, 1964; 35, No.8, 1965), Small

1/2 UDC: 533.17
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‘i values of T (requiring high pressures behind the nozzle to achieve the standard flow
{1 rate) were found to favor sharpness of the jot, and the optimum value of L/M was in

% the neighborhood of unity, depending somewhat on T. The cold shielding tubes con=-

} | siderably improved the jet sharpness. For an approximately optimal nozzle with T=
0.3 mm and L/M = 1 the pressurc at 15 cm from the axis (presumably with the standard

.| flow rate of 11 cm3/sec) was approximately 2 x 10'5, 7x 10"7, and 1 x 10~7 m Hg

¢ | when the length of the shielding tube was 0, 1,3, and 8 mm, respectively, Experiments
| at different flow rates showed that for nozzles with T = 1.5 mm and L/M between 0.5
and 5.0 the pressure at 15 cm from the axis was practically independent of the flow

‘! rate for rates from 10 to 95 cm3/sec. The.authors thank Ye.S.Borovik for advice and

¢ | discussions, and M.M, Nikulin for fabricating the nozzles, Orig, art. has: 5 figures

and 1 table,
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Warszawa, Panstwow? Wyiawn. Techniczne, 1951. LBO p.
Bitliozranty: p. (7)
fyssian-Pol =h technicnl dictionary.
DLC: T9.86

S0: Manufacturing and “echanical fnginsering in the Sovi-t Union, Library
of Congress, 1933,
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3C: Monthly List /a5l B rovean sccegsions, Library of ongress, Vol. 3, ‘o. &, Jine.
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MAYZUS, Z.K.; OSKIBIDA, I.B.; EMANUEL®; H.MY.

Particular features of the kinetica of n-decane oxidation in
open systems. Kin.i kat. 2 no.4:538-546 Jl-4g '6l.
(MIRA 14:10)
1. Institut khimicheskoy fiziki All SGSR,
{Decane) (Oxidation)
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AUTHORS: penisov, Te. Te yayzus, Z. Ko» SOV/20—128-4-33/65
Skibida,v;,,P,, gmanuel', H. ¥, Corresponding Member, Ad USSR

TITLE: Kinetic Laws for Autocatalytic Reactiwnsd in Open Systems

PERIODICAL: Doklady Akademii pauk S5SR; 1959, vol 128, ur 4,

pp 755-758 (USSR)

ABSTRACT: In chemical technologys the continuous process of reactions
is attempted more and more, 1.€- of reactions in open gystems.
while the kinetics of simple processes had already veen in-
vestigated (Refs 2-4), mo data are available 0B autocatalytic

processese. Therefore, the continuous oxidation of cyclo-

nexanone to adipic acid bY oxygen at 130° was gtudizd. The
apparatus used permitted the automatic maintenance of the
inflow of ravw material and of the ountflow of the reaction
products. The term of "specific yelocity" Vv is defined as
the volume of the 1iquid initial component supplied to the
unit of voluze of the reaction vesgsel in the unit of time.

The value % ijndicatos the averafe duration of stay of the

1iquid in the reaction vegsel. The contant of hydrogen per-
card 1/3 oxide, adipic acid, and COp in the reaction product is
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Zinetic Laws for Autocatalytic Reactiors in SOV/20-128-4-35/65
Open Systems

determined for different v. In the continuous process, a
stationary state appears, i.e. the reaction rate and the
discharge of the end product are in an equilibrium relation
to each other. Figure 1 shows the dependence of the equi-
librium concentration of adipic acid on v. In the transition
from the periodiec process to the continuous one, it is of

no importance in which phase of reaction this transition
takes place since the equilibrium concentration is formed
corresponding to v, irrespective of the oxidation degree
attained. While for simple reactions the rate rises mono-
tonously with v, there is a different dependence for auto-
catalytic reactions since not only the concentration of the
initial product but also that of the resulting intermediate
product (hydrogen peroxide) is decisive. Figure 3 shows that
the reaction rate passes a maximum at = certain v; if v keeps
on rising, the reaction rate falls since the concentration
of the hydrogen peroxide becomes lower. The equation for the
maximum reaction rate is written down. It is pointed out
that in the continuous process, in comparison with the

Card 2/3 periodic process, a smaller amount of burning to C02 and HZO
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Open Systems

occurs because the reaction Products remain in the

reaction zone for a shorter period. There are 3 figures

and 6 references, 3 of which are Soviet,
ASSOCTIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute

of Chemical Prysics of the Academy of Sciences, USSR)
SUBMITTED: June 22, 1959
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~UTHORS: Vayzus, Z. K., Skibida, I. P.: Zmuenuel? . 3.
3

TITLL: Chain- snd Melecular Reactions of Interzedd
Gxidation of n-Decane |

ika 1 kataliz, 1260, Vol. 1, Ko, %, pp 53-952

~
A
<t

PERIODICAL: nine

TZXT: The authors studied the decomposition kineties of tke hylro- _
ceroxides of n-decyl 1in n-decare irn the presence of o -naghthene zcting
uz ar inhibitor, The btier was azdded at varicus stages of the reaciicn.
The constant of hydropercxide decozposition without chain reaction #as
culculated from the kinetic curves apd was fourd to equal *.7 -

- ,.?MO‘5 +in.<V, Tt is near ithe value of the reacticn rate censtart

of the reaction chair branching ir the oxidation of n-decare (X

=1.1:1077 min,'1)¢ From this the uuthors concluded that, besides ihe
deccmposition of the hydroperoxide molecules intc radicals withcut chain
regction, there also takes place a molecular decomposition under the
formation of ketcnes and water. =« -nephthens was found to react not only

s
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Chain- and Molecular Reactions of Intermediates 5/195;6C/Cﬁ1/031/005/027
ir. the Oxidaticvrn of n-Decane B015,B060

with the RCé radical but also with RO’ radicals developirg in the

Lydroperoxide decomposition. The formation of free rmdiculs?with the
chair branching occurs in parallel to two reactiong: the monomolecular
decomposition of the hydroperoxide RCOH—>RO + CHE and the reaction of
the hydroperoxide with the hydrocarhon ROOH + RE —RO + HEO, The authors

established the effective resction rate constant of ths chain dranching
reaction in the oxidation of n-decane as the sum of the constants of the
monomolecular decomposition of the hydroperoxide (in chlorobenzene as an
inert solvent) and of the bimolecular reaction of the hydroperoxide with
n-decane. The reuction rate constant of the bimolecular tranching reaction
rises with the weakening of the C-H bond in the hydrocarbon in the
following order: decane< isodecare <ethyl tenzene{ methiyl oleate. Ir the
oxidutiorn of n-decane, the alcohols were found to te formed by 2 chein
reaction and (partly} a molecular reaction, while they are used up only
by a chain reaction. The ketones are formed by a clain reaction, ard are
likewise used up by 2 chain reaction. N. N. Semenov is mentioned in the

text. There zre &6 figures and 7 references: 9 Soviet, 1 U3, and 1

British. l/f/
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Chain- and Moleculyr Rawctions of Intermediates 3/195.'%0

in the Oxidation of n-Decane 5019, BCELY
ASUGCIATION: Inctitus chimichoskoy fiziki Akademii nauk SE3R (Instisuts

of Chomicnl Physlces of the Acudeny of Sciences USSR

SUBLNITTED Jaruary 4, 1960
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5. 5500 69511
AUTHORS: Mayzus, Z. Ko, Skibida; I. Feo 5/020 60/131/04/045/07}
Emanuel', M. Mc,”Corresponding Member BO04/B125
AS USSR
1
TITLE: The Mechanism of Cchain Branching in the Reaction of the Oxidation

of n-Decane q
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, PP 880 - 882 (USSR)

TEXT: The authors discuss the reaction equations ROOH —» RO® + OH® (1)
2RO0H — RO, + RO° + H,0 (2), and ROOH + RE —> R° + RO® + Hy0 (3) in view of

their energetic probabilityo Their experimental jnvestigations are based on the
fact that the equations (1) and (3) differ from each other by the effective par-
ticipation of the hydrocarbon in equation (3). 1f equation (3) is valid, then a
dependence of the decomposition of the ROOH compounds (hydrogen peroxides) on the
concentration of the hydrocarbon should de observable, They meapured the rate of
the branching of the reaction in solutions of n-decyl hydrogen peroxide in
chlorobenzene and in mixtures of chlorobenzene and n-decane. The hydrogen per-
oxides were obtained by oxidation of the n-decane, converted into gsodium salts,
and extraoted from the liquid phase by means of chlorobengene, The rate of the
reaction was determined according to reference 2 on the basis of the consumption

card 1/3
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69511
The Mechanism of Chain Branching in the Reaction 5/020 604151/04/045/073
of the Oxidation of n-Decane B0O04/B12

of the a-naphthol used as an inhibitor. The authors describe the measurement of
the concentration of the ag-naphthol: double extraction by means of 1 N NaOH,
reaction with phenyldiazonium and measuring the intensity of the gcoloration of
the resulting azo-compound by means of an SF-4 Bpectrophotometer at 520 mp. They
attained the result that the hydrogen peroxides also decompose in pure chloro=-
benzene and, to be sure, according to equation (1). In the presence of n-decane

the rate of decomposition corresponding to equation (3) increases linearly with VX(,
the increasing concentration of the n-decane (Fig 1). The reaction thus takes
place gimultaneously monomolecularly as well as bimolecularly .For the monomolecular
reaction (1) the rate constant k, (in pure chlorobenzene) was found equal to
0028,10°5 sec'1° The constant k2 of the bimolecular reaction was determined from
the inclination of the line (Fig 1) &:equélh65A0'6mdl-1,sec'1.1‘ The authors show
the agreement of the effective constant keff = k1 + szﬁﬂ] found in reference 2
with these values. The dependence of the reaction constant k2 on the type of

golvent was further gtudied in solutions of iso-decane, ethyl benzene and methyl
oleate in chlorobenzene. The experimental results are likewise graphically

card 2/3
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represented in figure 1, The values for k2 show that the reaction rate increases

in the same sense ag the oxidizability of the hydrocarbon; that i, it increases L)(
with the decreasing stability of the C-j bond of the hydrocarbon, The authors

mention a paper by N. N. Semenov (Ref 4). There are 1 figure and 6 references,
4 of which are Soviet,

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

SUBMITTED: January 3, 1960
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reculiarities of the kinetics ... $/195/61/002/004/006/008
Elll/E585

respectively, their stationary concentration by x and ; and
their initial concentrations by Xo and Yo the authors show that a

“ralse start" effect can occur at values of 1 xo

v< By, T ko
with Aw”>n and Ayn> or A\c < 0 and Ay°< 0.
Here ka” X, " ~  ond Z&y = - y. "Overshoot'" can occur at
all the values of v if Ax )0 Ay <o or Ax_< 0 and by >o.

Fhe sign of the ditferential (dlﬁy/dt)t_t is determined only by
the sign of Z&xoh Fig.6 shows the rules of accumulation of hydro- V//

peroxides and acids (curves 1, 2, reqpect1ve1y, left-hand ordinate)
and ot ketones and acids (curves 5,4, respectively, right-hand

ordinate) as functions of v (hours” ') These curves show that by
changing v the relative yields of the components can be changed.
Iin general the maximum rate of nccumulation ot component c in
k i< k
o =

1 2 e
\ —» H —> ¢ —l?ll agccurys ot greatepr values ot v than i the
vard /46
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last stage were absent, Furthermore, except when k 3) k”, the
maximum rate of accumulation of each successive product is attained
ot values of v less than that corresnonding to the maximum rate
ar aceumulation of the preceding product, The conclusion can he V/
trawn that acids are not formed in n-decane oxidation frum ketones
onnd alcohols. In an open system the alcohols, ketones and acids
#ve formed directly from hydroperoxides, but for a closed system
i. 5 Vartanyvan, together with the present authors Z., K. Mayzus
and N M. tmanucl', have shown (Ref.8: Zh.fiz.khimii, 30, 862,1956)
that the acids are formed from hydroperoxides via an intermediate
tage ot Xctone formation., There are 6 figures and 11 references:
Y Soviet-bloc and 2 non-Soviet-bloc, The English-language
references read as follows: Ref.4: K. G. Denbigh, M. Hicks,
¥ M Page, (rans.Foaraday Soc., 44, 479, 1948; Ref.10: L.J.Durham,
‘i § Mooser, J.Amer -Chem.Soc., 80, 327, 1958.

CSSOCIATION - - Institut khimicheskoy fiziki AN S58R
(Institute of Chemical Physics AS 1S59)
BEMITEL D ot ruary 7, 1961
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SKIBIDA, I.P.; MAYZUS, Z.K.; EMANUEL', N.M,

—

Study of kinetic regularities of complex chain processes as a
method for determining the rates of formation and consumption
of-ir,xtermediate products. Dokl.AN SSSR 144 no.1:170-172

My 162, (MIRA 15:5)

1, Institut khimicheskoy fiziki AN SSSR. 2. C
AN SSSR (for Emanuel!). Hlen-korrespondent
(Hydrocarbons)  (Chemical reaction, Rate of) (Oxidation)
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EMANUEL', N.M.; KNORRE, A.G.; Prinimall uchastiye: GAGARINA, A.B.;
SKIBIDA, I,P.; ALAVERDOV, Ya.G., red., YEZHOVA, L.L., tekhn.

red, - Vel

{Course in chemical kinetics; homogeneous reactions JKurs khi-
michgskol kinetikl; gomogennye reaktsii, Moskva, Gos.lzd-vo

"Vysghaia shkola," 1962. A3 p. (MIRA 16:3)
(Chemical reaction, Rate of)

H SEmY M Tr LHY T I TITIE rmrm H l TERI T 10T 37T IH‘HHT‘UZIZ”IHTTIY'.’_‘?IFI!"_IIYTTITE:'-“I_ TR
RITAEES Bl o Do | 418 03 61 E1IE IS E L HUCTH (1] S50 3010 4] VI ET RT3 RAT AT U] 1 11 8 i 10 iR G iainn g i
cESEED Rl ONE Wil Bk LK il t’llil DR ET TN ROM JTHT e T {GETTHRT (N AT HEET Rt BT EEHLNE T (R{US O S TG S L BT g

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5"



| ::"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551010012-5

T ’“”r“m R R A UL R BT

(DEn Rt BTN T T e TN L W R L O O o VL ¥ X TR U T 0008 T s A K T TN il ey -

x
8/020/63/148/006/021/023
B190/B102
AUTHORS: skibida, I. P., Kulitskiy, 2. I., Mayzus, Z. K.
- ‘
TITLE: Reactivity of isomeric decanols, the intermediates of '

n-decane oxidation
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 148, no. 6, 1963, 1358-1360

PEXT: The reactivity of decanols with hydroperoxides was determined from
their consumption when added to the reaction mixture. The pure initial
product n-decane wvwas added to the reaction mixture at & certain rate
until a stationary concentration C1 of the intermediate (alcohol) set in.

A mixture of decane and 0.205 mole/l of decanol-2 was added at the same
rate, whereupon a higher stationary concentration 02 of the intermediate

became established. 1If, instead of this mixture, mixtures of decanol-4
and subsequently of decanol-5 having the same concentration were added,
then the stationary concentration 02 remained constant. The hydroperoxide

concentration also remained constant during the experiments. Hence it
Card 1/2
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§/020/63/148/0C6/021/023
Reactivity of igsomeric decanols, ... B190/B102

follows that the decanols used exert no effect on the radial concentration -
in the system and have the same reactivity. The gross velocity of the -
formation of the alcohols in n-decane oxidation was found to be

-4
vgr = 7.4:10"" mole/l min.
There is 1 figure.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the Academy of Sciences USSR)

PRESENTED: July 28, 1962, by V. N. Kondratyev, Academician
SUBMITTED: July 23, 1962
., Card 2/2
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SKIBIDA, I.P.; MAYZUS, Z.K.; EMANUEL!, NeM.

Activation energy of the chein reactions by which

alcohols are formed and consumed in the oxidation of

n-decane. Dokl., AN SSSR 149 no.5:1111-1114 Ap '63, (MIRA 16:5)

1, Institut khimicheskoy fiuiki AN SSSR, 2. GChlen-keérrespondent
AN SSSR (for Emanuel®}.
(Deca.ne§ {(Alcohols) (Chemical reaction; Rate of)
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EMANUEL', N.M.; DRONOVA, L.M.; KONOVALOVA, N.P.; MAYZUS, %4.K.;
SKIBIDA, I.P,

Antileukemic effect of 2,6-di-tert. —butyl—A-methylphenol
(ionol), Dokl. AN SSSR 152 no.2:481-484 S '63, (MIRA 16:11)
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© ACCESSION NR: AP4024407 © 5/0204/64/004/001/0082/06%0 °

. AUTHOR:; Skibida, L. P.; Mayaus, Z. K. Enanuel’, N, M. i

i TITLE: Reactivity of intermediate materials in hydrocarbon oxidatfon rehctlona;
SOURCE: Neftekhimiya, v. 4, na, 1, 1964, 82-90

- TOPIC TAGS: hydrocarbon oxidation, reaction rate, hydroperoxide, alcohol, ketone,
RO sub 2 radical, ethylbenzene ox{dation, decane oxi{datfon, kinetics, aceto~
phenone, methylphenylcarbinol, reactivity

 ABSTRACT: The rates of reaction of hydroperoxides, alcohols and ketones with RO,
radicals in the oxidation of ethylbenzene and n-decane were determined by a method
developed by the authors (Uspekhi khimii 26, 416, 1957) wherein the rates of
formation and consumption of reaction products in an open system may be determined,
The various parallel and consecutive reactions by which the chain oxidation of
hydrocarbons may proceed were investigated and the reaction rates determineds:.
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ACCESSION NR: 4024407

The kinetic curves of ethylbenzene consumption and hydropoeroxide accumulation
(fig. 1) and alcohol (methylphenylcarbinol), hydroperoxide and ketone (aceto-
phenone) accumulations (figs. 2 and 3) for reactions run at L18 C were drawn.
Aceloph;none is the end product of ethylbenzene oxidation; fts rate of consumption
ky"(ROp) = - 0, and k, = 0.82 x 10~3 mol/l.hr. The maccm:y of ethylben~
zene and its ox?dation products with RO; increases in the sc ies eihylbenzcne

(k, = 8.3 x 107 -3 4 nrs ), alpha-hgdroperoxlde (ka = 7.8 x 107 hrs ), and methyle
phenylcarbinut (k4' = 10.2 x 107¢); the relative reactivities are 1:9.5:12.

kg = 7.8 x 10 l/mol hr. The rate constants of the elementarx reactions were
determined: k2 = 1.3 x 10 1.2 x 10% and k,, = 1.6 x 10° 1/mol.sec. The
reactivity of n-decane, its hyéroperoxide and i{ts isomeric alcohols formed by
oxidation at 140 C was determined (fig. 4). The rate of r ctioT with R RO, radi-
cals-gor all the isomers is the same. k 2(RO;) - 3.8 x 10” min i k41 (RO;) - 2.6
x 10 7; k,(ROZ) 0.51 x 1074; hence the rate of reaction of RO lncreases in the
order n-decene, nlcoholq, hydroperoxide in the ratio of 1:6,3: 15 As with ethyl«
benzene, the reactivity of n-decane with the RO, radical is less than with their
respective hydroperoxides or alcohols. Unlike ethylbenzene, the reactivity with
the decyl alcohols is two times less than with the hydroperoxide, leading to the
formation of different products, in this case alcoholsy
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Orig. art, has: 21 equations and 6 figures.

LSSOCIATION: Institut khimicheskoy fizikf, AN SSSR (Institute of Chemical |

Physics, AN SSSR) !
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Fig. 3. Kinetic curves for the accumulation
of hydroparoxide, katona and alcohol, Oxie
datfon of ethylbenzene {n open system with
ethylbenzene feed (curves la, 2a, 3a) and
feed of ethylbenzene containing 0.055 mol/l.
acetophenone (curves 1b, 2b, 3b), l-~hydro-
peroxide (internal scale); 2~--acetophenocne;
3--methylphenylcarbinol, v/V = 0,102 hr-},
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TITLE: Sequence of products formed by oxidizing ethylbenzene

SOURCE: AN SSSR. Izv. Seriya khimicheskaya, no. 2, 1964, 286-295

TOPIC TAGS: ethylbenzene, ethylbenzene oxidation, ethylbenzene alpha-hydro-
peroxide, methylphenylcarbinol, acetophenone, kinetics

ABSTRACT: It was established that the succession of interreactions of the origi-
nal and intermediate materials in initiated ethylbenzene oxidation ig the forma-
tion of the ethylbenzene alpha-hydroperoxide, its decomposition to form the
methylphenylcarbinol, and finally the oxidation of the latter to acetophenone.

The kinetics of each step of the oxidation was studied. It was established that
acetophenone is the final oxidation product of the reaction and that 1t 15 notiiself
consumed in the reaction. It is formed directly and exclusively from the alcohol. __
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